calcareous formations in its inner coat. It is not my intention to describe these changes, which have already so often been described both macroscopically and microscopically, but to discuss certain questions in their etiology.
The importance of the part played by syphilis in the causation of aneurisms' must certainly be acknowledged, and hence some would argue that syphilis exerts a like influence in the production of arterial atheroma, but the latter conclusion is not a fair one. In order to show that such a conclusion is not justified it becomes necessary to make a digression and to discuss shortly the role of syphilis in the causation of aneurisms.
For this purpose it will be best to confine ourselves to aneurisms of the aorta, so as to exclude, as far as possible, aneurisms due to traumatism, bruising, and embolism, and especially to exclude those caused by septic inflammation of the arterial walls, set up by emboli in cases of infective endocarditis." Aortic aneurism occurs chiefly at the middle period of life ; out of ninety-two cases analyzed by Dr. Thomas Hayden, sixty occurred between the ages of thirty and fifty, 3 whereas the same author found that atheroma was most common after the age of sixty.
In spite of this, however, Dr. Hayden evidently considered aneurism to be due to atheroma, or at least to antecedent changes in the vessel-walls, of which atheroma may be looked on as the type ; this is what he said ; " Thus, whilst deterioration of the arterial coats as typified in atheroma is most common after the age of sixty, one of its ordinary consequences, aneurism, belongs to an earlier period of life. The apparent discrepancy may be explained by the more frequent employment of men under fifty in severe labor, and their greater capacity for extreme muscular effort earlier in life, the condition of the arterial wall which favors aneurism having been already established."
That violent efforts and high blood-pressure are most important factors in the causation of aortic aneurisms there can be no doubt, 1 but I believe that the explanation given by Dr. Hayden is not sufficient to account for the discrepancy acknowledged by him between the favorite age for aortic aneurism and the period of greatest frequency of aortic atheroma. It appears to me more natural to conclude that ordinary atheroma is not, after all, the commonest cause of sacculated aneurism of the aorta, but that a localized inflammatory infiltration of the aortic wall 2 usually precedes the anenrismal dilatation. There seems to be nothing against the view that such patches of subacute aortitis represent sometimes a true tertiary syphilitic process of the nature of a gummatous infiltration, and this view best explains the importance of syphilis as an etiological factor in aortic aneurisms.
In 1868 Prof. Clifford Allbntt, 3 when describing the histological character of the diseased cerebral vessels in a syphilitic man, aged thirty-one years, drew attention to a condition of chronic arteritis with great nuclear and cellular proliferation, which affected all the coats to some extent, but especially the middle and inner coats. He said, " The distinction between the coats was in many places lost; in other places the inner was detached from the middle coat by a nest of nuclei and granules. . . . 1 Hence the much greater frequency, so often alluded to, ofaortic aneurisms in men than in women, and in men who make great muscular efforts than in men who do not. This is confirmed by the fact that the aortic arch, where naturally the strain is greatest, is the most common site for aneurisms. Strain probably acts likewise as a predisposing cause of atheroma. The arteries of the lower extremities, which are more liable to strain than those of the upper extremities, are likewise more liable than the latter to atheroma ; the pulmonary artery, where the blood-pressure is much lower than in the aorta, is seldom affected by atheroma, except when the blood-pressure in the pulmonary artery is pathologicallyincreased by pulmonary emphysema, disease of the mitral valve, etc. (See S. Wilks and W. Moxon, "Lectures on Pathological Anatomy," 3d ed., 1889, pp. 155-57.) Precisely how strain can induce atheroma remains doubtful. A discussion as to whether a chronic inflammatory process plays an intermediate part in these cases would be unprofitable, but we may bear in mind that, though moderate functionalactivity and mechanical movements must he regarded as natural stimulants tending to the proper nutrition of the tissues, excessive functional activity and mechanical strain may probably cause malnutrition and irritation, giving rise to chronic degenerative and inflammatory changes. It is not then a matter for surprise that strain sometimes helps in the production of atheroma ; the part, however, which it plays in the production of atheroma is probably quite different to the part which it plays in inducing aneurism. In the latter case the usual action of strain is most likely the mechanical thrusting out ofa part of the vesselwall already softened by some true inflammatory process. It is doubtful whether in many conditions it is possible to draw a hardand-fast line between chronic inflammation of tissue and chronic degeneration of tissue. One can understand that the blood by deficiency in quantity, or, at least, by deficiency in its chief nutrient components, may give rise to a process of simple malnutrition. Besides being merely deficient in quantity or nutrient quality the blood supplied to the tissues may contain injurious substances owing either to excessive formation in some tissue of the body of a natural toxic product of tissue-metabolism, or to its deficient excretion from the body, 4 1 Especially those cases chiefly seen in old people, in which the capsule of the kidney strips off quite readily, though the surface of the cortex appears somewhat pitted or granular, and the cortex of the whole kidney is slightly diminished in size.
2 See H. Huchard: Maladies du Coeur et des Vaisseaux, 2d ed., Paris, 1893, pp. 170 etseq.
s The American Journal of the Medical Sciences, September, 1894, p. 287. iOr to deficient washing out of products of catabolism from some particular organ. Thus, the increase of fibrous tissue taking place in the liver and spleen from passive congestion may be due not merely to the passive hypersemia, per se, nor to increased vcnosity of the blood, but rather to the accumulation of the products of tissue-catabolism occurring in the congested organs owing to the local stagnation of the blood. this malnutrition may be) which induces arterio-sclerosis in the walls of the smaller vessels may act on the coats of the aorta and larger vessels so as to induce atheromatous changes.
With regard, however, to the anatomical difference between the process of arterio-sclerosis in the small vessels and that of atheroma in the large ones, it must be remembered that, since the walls of the larger arteries are thicker than those of the smaller ones, the former are especially dependent for their nutrition upon the condition of their vasa vasorum. 1 The peculiar feature of atheroma is the cell-accumulation which takes place in the deeper part of the tunica intima (i. e., that part of the intima nearer to the tunica media) of the affected artery. This is the portion of the arterial wall which is naturally worst nourished, for its blood-supply must be obtained from the vasa vasorum, whereas that of the immediate inner surface of the artery is derived from the blood which constantly bathes it. Consequently, when the vasa vasorum of a large artery are in any way stenosed the deeper (external) layer of the tunica intima is the first part to suffer in its nutrition. It has, indeed, been pointed out' 2 that the position of the cell-accumulation in atheroma may be partly due to stenosis of the vasa vasorum by Bright's disease or syphilis.
Stenosis of the vasa vasorum, from whatever cause, is, then, likely to induce atheromatous change in the part of the arterial wall in which the vasa vasorum are affected. H. Huchard,
